Changes in protein distribution in the rat during prolonged "systemic injury".
A model of prolonged systemic injury was generated in the rat by three sequential injections of turpentine, delivered at 2-day intervals. The model was then used to identify the subsequent changes in the distribution of tissue protein and the effects of the changes in skin protein on the tensile strength of healing skin wounds. The model produced a sustained acute phase response during the 6 days of the study, including a significant (26%) reduction in the plasma glutamine concentration (P < 0.01), which was not achieved with a single injection of turpentine. When compared with pair-fed controls, the animals injected with turpentine had 18% more nitrogen in the liver (P < 0.05), 25% less in the gastrocnemius muscle (P < 0.01), and a similar amount in the upper small intestine. There was also a 30% loss of nitrogen from dorsal skin (P < 0.001) and a 15% loss from ventral skin (P < 0.01), with a parallel loss of collagen (measured as hydroxyproline). Ten days after the first injection of turpentine, the dorsal skin was still 18% thinner than that of the pair-fed controls (P < 0.01): this was associated with an 18% reduction in the bursting strength of linear skin wounds (P < 0.05). Such changes were not observed in pair-fed controls. These studies demonstrate that systemic injury (independent of dietary intake) causes a preferential loss of protein from peripheral tissues (skin, muscle) and preservation of protein in splanchnic tissue (liver, intestine). They also suggest that the loss of skin protein including collagen is quantitatively important, with functional consequences in reducing the bursting strength of surgical skin wounds.